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A Study on Static Situation Awareness System with the Aid of Optimized
Polynomial Radial Basis Function Neural Networks

LR AR IR MR
(Sung-Kwun Oh * Hyun-Suk Na - Wook-Dong Kim)

Abstract - In this paper, we introduce a comprehensive design methodology of Radial Basis Function Neural Networks
(RBFNN) that is based on mechanism of clustering and optimization algorithm. We can divide some clusters based on
similarity of input dataset by using clustering algorithm. As a result, the number of clusters is equal to the number of
nodes in the hidden layer. Moreover, the centers of each cluster are used into the centers of each receptive field in the
hidden layer. In this study, we have applied Fuzzy-C Means(FCM) and K-Means(KM) clustering algorithm, respectively
and compared between them. The weight connections of model are expanded into the type of polynomial functions such
as linear and quadratic. In this reason, the output of model consists of relation between input and output. In order to get
the optimal structure and better performance, Particle Swarm Optimization(PSO) is used. We can obtain optimized
parameters such as both the number of clusters and the polynomial order of weights connection through structural
optimization as well as the widths of receptive fields through parametric optimization. To evaluate the performance of
proposed model, NXT equipment offered by National Instrument(NI) is exploited. The situation awareness system-related
intelligent model was built up by the experimental dataset of distance information measured between object and diverse
sensor such as sound sensor, light sensor, and ultrasonic sensor of NXT equipment.

Key Words : Radial basis function neural network, Fuzzy C means clustering, K-means clustering, Particle swarm
optimization, NXT, Situation awareness.
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2 10 ITM SHAHYY ool dH S RS TSE i“lzzy 3 | 27 | Quadratic - 09475 | 23620
Zt (Case 2) oce -
. o ) Propo| KM | 3 9 Quadratic - 23819 | 39861
Fig. 10 Error of original output and model output in case of sed
) 4ol | FCM | 3 | 10 | Quadratic 1.4890 25170 | 37387
K-Means clustering—based model (Case 2) moce
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